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Screening for Hepatitis B in partners and children of women positive
for surface antigen, Burkina Faso
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Objective To evaluate the implementation of a screening strategy for the partners and children of pregnant women with hepatitis B virus
(HBV) attending antenatal care.

Methods We identified pregnant women positive for HBV surface antigen (HBsAg) at antenatal consultation in Ouagadougou, Burkina Faso.
At post-test counselling, women were advised to disclose their HBV status to partners and to encourage their partner and children to be
screened for HBsAg. We used multivariable logistic regression to explore factors associated with uptake of screening and HBsAg positivity
among family members.

Findings Of 1000 HBsAg-positive women, 436/1000 partners and 215/1281 children were screened. HBsAg was detected in 55 (12.6%)
partners and 24 (11.2%) children. After adjusting for confounders, uptake of screening was higher in partners who were married, who
attended the woman'’s first post-test consultation and to whom the woman had disclosed her HBV status. In children, HBsAg positivity was
associated with being born before the introduction of infant hepatitis B vaccination in Burkina Faso (not significant in the multivariable
analysis), having a mother positive for HBV e-antigen (adjusted OR: 8.57; 95% Cl: 2.49-29.48) or having a mother with HBV DNA level
>200000 IU/mL (OR: 6.83; 95% Cl: 1.61-29.00).

Conclusion In low-income countries, the antenatal consultation provides a cost-effective opportunity to identify HBV-infected household
contacts and link them to care. Children born before the introduction of infant hepatitis B vaccination and whose mother has higher viral
load or infectivity should be a priority for testing and linkage to care.

Abstracts in S5 H13Z, Frangais, Pycckuii and Espafiol at the end of each article.

Introduction

In 2016, an estimated 257 million people worldwide were
chronically infected with hepatitis B virus (HBV), of whom
only 27 million (10.5%) were aware of their infection.'
Chronic HBV infection is highly endemic in sub-Saharan
Africa, where it is transmitted from mother to child at
birth or horizontal transmission among children and fam-
ily members.>™* In 2016, the World Health Organization
(WHO) Member States, including Burkina Faso, approved
three global health sector strategies to guide action against
human immunodeficiency virus, viral hepatitis and sexually
transmitted infections.” Eliminating HBV as a global public
health problem by 2030 is one of the key goals of the WHO
agenda.® The main measures to achieve this objective in Af-
rica include the prevention of mother-to-child transmission
through the universal implementation of the hepatitis B birth
dose vaccine and antiviral treatment of HBV-infected moth-
ers who have high viral loads during the third trimester of
pregnancy.”® A key aim is to create a new African generation
free of HBV through the prevention of HBV mother-to-child
transmission. It is also important to identify people who
are chronically infected with HBV and to treat those with
an increased risk to prevent life-threatening complications

such as cirrhosis, liver failure and hepatocellular carcinoma.’
WHO recommends focused testing of high-risk groups, such
as children and close household contacts of HBV-infected
people, followed by linking them to care and treatment
services.” Antenatal consultation, therefore, may provide
a unique opportunity to identify additional cases of HBV
infection in family members of infected pregnant women.

Burkina Faso is a low-income country where hepatitis B
is highly endemic. Vaccination against hepatitis B was intro-
duced in 2006 in the expanded programme of immunization.
According to the United Nations Children’s Fund and WHO,
the coverage of three doses of hepatitis B vaccination, sched-
uled at 8, 12 and 16 weeks of life, has been consistently over
90% since 2009."° Children born to HBV-infected mothers
often become chronic carriers of HBV surface antigen (HB-
sAg)."'""> In West Africa, hepatitis B is a main contributor to
cirrhosis and liver cancer, with about 2 million disability-
adjusted life-years attributable to viral hepatitis."* However,
a low proportion of HBV-infected people, estimated to be
0.3% in 2015, has been diagnosed in Africa.”” Although it has
not yet been integrated into the expanded programme of im-
munization, hepatitis B birth dose vaccine will be introduced
during 2022. In July 2017, a national strategic plan to control
viral hepatitis was adopted in the country.
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In this implementation research
in Ouagadougou, Burkina Faso, we
assessed the feasibility of a screening
programme at antenatal care facilities
targeting the partners and children of
pregnant women identified as carriers
of HBsAg. We explored the sociodemo-
graphic characteristics associated with
the successful uptake of screening by
partners and children and the factors
associated with the risk of HBV infec-
tion in children.

Methods
Setting

In 2014 a programme for the preven-
tion of mother-to-child transmission
of HBV was introduced in the Baskuy
district of Ouagadougou.'® The district
comprises nine primary-care centres
serving an estimated 287000 people
and one tertiary referral hospital: the
Yalgado Ouédraogo University Hospi-
tal Center. As part of the programme,
women attending antenatal care in any
of the primary-care centres in Baskuy
district are systematically offered
screening for HBsAg.

Intervention

The screening programme included the
following four steps: (i) training on HBV
counselling for health-care workers in
primary-care services; (ii) counselling
and offer of HBsAg screening for preg-
nant women during the first antenatal
consultation in the primary-care cen-
tre; (iii) simplified referral process of
women testing positive for HBsAg to the
hepato-gastroenterology department of
the referral hospital; and (iv) post-test
counselling of HBsAg-positive women
at the referral hospital.

Post-test counselling with a hepa-
tologist and a study nurse took approxi-
mately 25 minutes for each woman and
included an explanation of the disease
and the potential risk of transmission
to her baby and the rest of her fam-
ily. Women were advised to undertake
hepatitis B e-antigen (HBeAg) and HBV
deoxyribonucleic acid (DNA) testing
to assess their eligibility for antiviral
therapy. Women were also advised to
disclose their infection status to their
partner and to invite their children and
partner for HBV screening.

A total of six visits at the referral
hospital were planned for HBsAg-pos-
itive women: three during pregnancy
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Table 1. Characteristics of HBsAg-positive pregnant women recruited to the study of

family screening for hepatitis B virus in Baskuy district, Ouagadougou, Burkina

Faso, 2014-2019

Characteristic No. (%)
Woman's age, years (n=1000)

16-22 235(23.5)
23-29 404 (40.4)
30-36 284 (28.4)
37-43 77 (7.7)
Woman'’s level of education (n=974)

No education 244 (25.0)
Primary 188(19.3)
Secondary 401 (41.7)
Superior 141 (14.4)
Woman's occupation (n=999)

Housewife/Farmer 483 (48.3)
Student 148 (14.8)
Informal sector 180 (18.0)
Saleswoman 120 (12.0)
Civil servant 68 (6.8)
Marital status (n=1000)

Married 960 (96.0)
Single 40 (4.0)
No. of children (n=1000)

0 375(37.5)
1 238(23.8)
2 214 (21.4)
3 111(11.1)
4 35(3.5)
5 21 2.1)
6 5(0.5)
7 1(0.1)
No. of pregnancies (n=1000)

1 375 (37.5)
2-4 563 (56.3)
>4 62 (6.2)
Baby’s gestational age (n=954)

First trimester 122 (12.8)
Second trimester 484 (50.7)
Third trimester 348 (36.5)
Timely HBV vaccine birth dose <24 hours in neonate (n=592)

Yes 521(88)
No 71(12)
Disclosed HBV-positive status to partner (n=1000)

Yes 886 (88.6)
No 114 (11.4)
Attended first post-test specialist consultation with partner (n=1000)

Yes 497 (49.7)
No 503 (50.3)
Knew about HBV-positive status before first screening (n=1000)

Yes 30 (3.0)
No 970 (97.0)
HBeAg status (n=689)

Negative 618 (89.7)
Positive 71(10.3)
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Characteristic No. (%)
HBV DNA level, IlU/mL (n=623)

<15 155 (24.9)
15-1999 305 (48.9)
2000-199999 104 (16.7)
>200000 59 (9.5)
Transaminases level, IU/mL (n=701)

0-40 681 (97.1)
40-80 10 (1.4)
80-160 4(0.6)
160-240 2(0.3)
240-1700 4(0.6)

HBeAg: hepatitis B e-antigen; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus; HBV DNA: hepatitis B

virus deoxyribonucleic acid assay.

Note: Inconsistencies arise in some values due to rounding.

Fig. 1. Flowchart of the study of family screening for hepatitis B, Baskuy district,
Ouagadougou, Burkina Faso, 2014-2019

Screening of pregnant women for HBsAg
during antenatal consultation
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215 children (16.8%) tested
for HBsAg

for HBV DNA

Pregnant women tested for markers of
HBV replication:
« 623 women (62.3%) tested

« 689 women (68.9%) tested for HBeAg
« 578 women (57.8%) tested for both
HBV DNA and HBeAg

436 partners (43.6%) tested
for HBsAg

HBeAg: hepatitis B e-antigen; HbsAg: hepatitis B surface antigen; HBV: hepatitis B virus; HBV DNA:

hepatitis B virus deoxyribonucleic acid assay.

(the first visit, and 1 and 2 months
after the first visit), and another three
visits after delivery (week 2, month 3
and month 6 postpartum). At each
follow-up visit, a study physician re-
minded the women about the screen-
ing of family members. The vaccina-
tion status of the women’s children
was ascertained using the vaccination
record or by interviewing the mothers.
As part of the routine care, women
were informed of the benefit of HBV
vaccination for unvaccinated children
who were born before the introduc-
tion of HBV vaccination in 2006.
Partners testing positive for HBsAg
were informed of the potential benefit
of treatment of chronic HBV infec-
tion if they were eligible for antiviral
therapy. Partners testing negative for
HBsAg were informed of the benefit
of vaccination if they were negative
for hepatitis B core antibody.
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Implementation study

We recruited a total of 1000 HBsAg-pos-
itive women to the study cohort (index
cases). We calculated the sample size as-
suming that 50% of their partners would
accept and undertake HBV screening;
this sample size would therefore give
us a precision of +3% for our primary
outcome of the HBV screening uptake
rate in partners. The study was approved
by the national ethics committee (refer-
ence number 2017-11-164).

The study started in September
2014 and ended in September 2019,
6 months after we completed the enrol-
ment of 1000 women. Women arrived
at different stages in their pregnancy
and each woman was followed up to
6 months of infant life. We analysed
the data from September 2019 to May
2021. The current analysis included all
HBsAg-positive pregnant women evalu-

Fig. 2. HBV DNA levels in pregnant
women with hepatitis B virus
infection by age group, Burkina
Faso, 2014-2019
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Note: Data values in columns are the numbers
of women.

ated at the referral hospital, irrespective
of whether they could complete the
biological tests recommended by the
study staff.

Data for the study were collected
by research assistants during the post-
test counselling interviews with moth-
ers. We analysed sociodemographic
and clinical data from the woman and
her partner for the following variables:
age, education level, marital status and
occupation. We also included the fol-
lowing variables for women: number
of previous pregnancies; gestational
age at baseline; HBeAg serological
result; HBV DNA level; retention in
care; whether they could complete the
payment for the examinations related
to pregnancy and HBV management;
awareness of HBV status before the
index screening; disclosure of HBV
status to partner after the screening;
and attendance at post-test screening
as a couple.

Biological analyses for women,
partners and children were carried out
at the Cerba laboratory in Ouagadou-
gou. HBsAg status (positive or nega-
tive) was determined using an enzyme-
linked fluorescent assay (VIDAS®,
bioMérieux, Marcy-I'Etoile, France).
HBeAg status (positive or negative) was
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determined using a rapid diagnostic
test (SD Bioline, Standard Diagnos-
tics, Suwon, Republic of Korea). For
the quantification of HBV DNA (IU/
mL) we used the Cobas*TagMan® HBV
test (Roche, Basel, Switzerland). Study
participants paid the cost of laboratory
tests: 3.88 United States dollars (US$)
for the HBsAg test, US$ 3.88 for the
HBeAg test and US$ 37.02 for HBV
DNA quantification.

Statistical analysis

The primary outcomes of the study were
the uptake of HBV screening and the se-
roprevalence of HBsAg among partners
and children of HBsAg-positive women.
The secondary outcomes were the so-
ciodemographic and biological factors
associated with HBV infection in part-
ners and children. We used univariable
and multivariable logistic regression
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analyses to identify factors associated
with the successful uptake of screen-
ing and factors associated with HBsAg
positivity in the women’s partner and
children. All the variables significantly
associated (P<0.05) in the univariable
analysis were further assessed in the
multivariable model. Using a backward
stepwise regression, we selected the
final multivariable model. We made
a complete case analysis by excluding

Fig. 3. HBeAg-positivity in pregnant
women with hepatitis B virus
infection by age group, Burkina
Faso, 2014-2019
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Fig. 4. Distribution of HBV DNA levels and HBeAg positivity in pregnant women, Burkina

Faso, 2014-2019
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Note: A total of 516 women were tested for both HBeAg and HBV DNA. The boxplot shows the median
values and the first and third quartiles; the error bars show the first and ninth deciles. Lower dotted

line indicates the lower limit of detection of HBV DNA; upper dotted line indicates the threshold of
200000 IU/mL, below which the risk of failure of HBV mother-to-child immunoprophylaxis is negligible."”

Table 2. Screening of family members of pregnant women with hepatitis B virus infection, by household size in Baskuy district,
Ouagadougou, Burkina Faso, 2014-2019

No. of children No. of index Partners of index women Children of index women Children and partners of index
per household women (n=1000) (n=1281) women (n=2281)
(n=1000) No. screened  No. (%) HBsAg No.screened  No. (%) HBsAg No.screened  No. (%) HBsAg
positive positive positive

0 375° 174 24 (13.8) NA NA 174 24 (13.8)

1 238 106 15 (14.7) 56 6(10.7) 162 21(129)

2 214 93 10(10.7) 77 9(11.7) 170 19(11.2)

3 111 44 4(9.1) 60 3(5.0) 104 7(6.7)

4 35 12 2(16.6) 15 4(26.7) 27 6(22.2)

5 21 0(0.0) 7 2(286) 13 2(15.4)

6 5 1 0(0.0) 0 0(0.0) 1 0(0.0)

7 1 0 0(0.0) 0 0(0.0) 0 0(0.0)

Total NA 436 55(12.6) 215 24 (11.2) 651 79 (12.1)
HBsAg: hepatitis B surface antigen; NA: not applicable.
@ Women currently pregnant with first child.
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those with missing data. All the analyses
were performed using R version 3.4.2 in
R studio (R Foundation for Statistical
Computing, Vienna, Austria).

Results
Characteristics of index women

We recruited a total of 1000 HBsAg-pos-
itive women (index cases) to the study
(Table 1). The prevalence of positive
HBeAg in the study group was 10.3%
(717689 women) and the prevalence of
high viralload (HBV DNA =200 000 IU/
mL) was 9.5% (59/623 women).

A total of 578 women (57.8%)
agreed to have both HBV DNA quan-
tification and HBeAg testing (Fig. 1).
Among 62 HBeAg-positive women, 38
women (61.3%) had HBV DNA level
>200000 IU/mL. In 516 HBeAg-negative
women, a small proportion of women
(3.5%; 18 women) had HBV DNA level
>200000 IU/mL. The prevalence of high
HBV DNA levels 2200000 IU/mL
(Fig. 2) and of HBeAg-positivity (Fig. 3)
gradually decreased with increasing
age of women (P<0.001 and P=0.01,
respectively; Fisher exact test). Women
who were carriers of HBeAg and with
HBV DNA level 2200000 IU/mL were
mainly younger than 30 years; the preva-
lence of HBeAg was particularly high in
women younger than 20 years (20.0%;
16/80 women; Fig. 3). HBeAg-positive
women had higher HBV DNA levels
than HBeAg-negative women (P <0.001,
Fig. 4).

Uptake of screening by family
members

A total of 2281 eligible family members
were identified from the index women,
including 1000 partners and 1281 chil-
dren. Most of the HBV-infected women
(88.6%; 886 women) had disclosed their
infection status to their partners. A total
of 651 family members were screened,
including 436 of the partners (43.6%) and
215 of the children (16.8%). The distribu-
tion of partners and children screening
HBsAg positive by household size (the
number of children) is shown in Table 2.

The factors associated with the
uptake of screening are presented in
Table 3 for the partners and Table 4 for
children. After adjusting for confound-
ing factors in the multivariable analysis,
uptake of screening by partners was
significantly higher in married couples;
in couples with a higher level of educa-
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Table 3. Factors associated with uptake of screening by the partners of pregnant
women with hepatitis B virus infection in Baskuy district, Ouagadougou,

Burkina Faso, 2014-2019

Variable Total no. No. (%) of Crude OR Adjusted OR
of index women (95% Cl) (95% Cl)
women whose

(n=1000) partner was
screened

Woman's age, years

<22 235 100 (42.6) 1.00 NA

23-29 404 184 (45.5) 1.13(0.81-1.56) NA

30-36 284 117 (41.2) 0.93 (0.66-1.33) NA

>37 77 35 (45.4) 1.09 (0.65-1.83) NA

Woman'’s level of education

No education 244 84 (34.4) 1.00 NA

Primary 188 63 (33.5) 0.96 (0.64-144) 097 (0.61-1.54)

Secondary 401 188 (46.9) 1.93 (1.38-2.69) 1.75 (1.16-2.65)

Higher 141 82 (58.2) 2.65(1.73-4.05)  2.19(1.21-3.96)

Woman's occupation

Housewife or farmer 483 194 (40.2) 1.00 NA

Saleswoman 120 50 (41.7) 1.05 (0.70-1.57) NA

Student 148 76 (51.4) 1.57 (1.09-2.28) NA

Civil servant 68 41(60.3) 2.26 (1.35-3.80) NA

Informal sector 180 75 (41.7) 1.06 (0.75-1.51) NA

No. of pregnancies

1 375 147 (39.2) 1.00 NA

2-4 563 237 (42.1) 0.87 (0.66-1.15) NA

>4 62 35 (56.5) 0.57 (0.36-0.91) NA

Baby’s gestational age

First trimester 122 69 (56.5) 1.00 NA

Second trimester 484 229 (47.3) 0.69 (0.46-1.03) NA

Third trimester 348 121 (34.8) 041 (0.27-0.62) NA

Marital status

Married 960 427 (44.5) 1.00 NA

Not married 40 8(200)  033(0.15-0.73)  0.21(0.09-0.53)

Partner’s age, years

<22 13 5(385) 1.00 NA

23-29 208 89 (42.8) 1.20(0.38-3.78) NA

30-36 402 178 (44.3) 1.27 (041-3.94) NA

>37 237 164 (69.2) 1.35(0.43-4.22) NA

Partner’s level of education

No education 309 109 (35.3) 1.00 NA

Primary 255 104 (40.8) 1.27 (0.90-1.79) 1.09 (0.73-1.64)

Secondary 357 167 (46.8) 1.62 (1.19-2.22) 1.18 (0.79-1.76)

Higher 76 56 (73.7) 516 (295-9.05)  3.62(1.73-7.58)

Partner’s occupation

Informal sector or 638 270(39.2) 1.00 NA

subordinate manager

Middle or senior 265 152 (57.4) 2.19(1.57-2.78) NA

manager

Student 28 11(39.3) 1.00 (0.46-2.18) NA

Unemployed 14 3(214)  042(0.12-1.53) NA

Retention of woman in care

Attended < 5 visits 708 227 (32.1) 1.00 NA

Attended > 5 visits 292 209 (71.6) 590 (4.48-7.76)  4.84(3.50-6.69)

(continues. . .)
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(.. .continued)

Variable Total no. No. (%) of Crude OR Adjusted OR
of index women (95% C1) (95% C1)
women whose

(n=1000) partner was
screened

Family able to cover expenses of tests

No 74 32(43.2) 1.00 NA

Yes 338 218 (64.5) 238(143-398)  2.04(1.15-3.61)

Missing data 588 186 (31.6) 0.61(037-099)  0.93(0.53-1.62)

Attended first post-test specialist consultation with partner

No 503 195 (38.8) 1.00 NA

Yes 497 241 (48.5) 149 (1.16-1.92) 1.61 (1.18-2.20)

Knew about HBV status before first screening

No 918 391 (42.6) 1.00 NA

Yes 82 44 (53.7) 2.30(1.08-4.87) NA

Disclosed HBV-positive status to partner

No 114 25(21.9) 1.00 NA

Yes 886 411 (46.4) 3.08(1.94-4.89)  2.86(1.68-4.88)

Cl: confidence interval; HBV: hepatitis B virus; NA: not applicable; OR: odds ratio.

Notes: We included the following variables in the multivariable analysis: baby’s gestational age, partner’s
age, woman'’s age, knew about HBV-positive status before first screening, number of pregnancies, woman's
occupation, partner’s occupation, retention of woman in care, attended first post-test specialist consultation
with partner, disclosed HBV-positive status to partner. In some instances the values do not add up to the

sample size due to missing data.

tion; when the woman was retained in
antenatal care (attended five or more
consultations); in partners who attended
the first post-test specialist consultation;
and in partners to whom the women had
disclosed her HBV status. Maternal fac-
tors significantly associated with higher
uptake of screening for children were:
higher education (adjusted OR: 2.91;
95% confidence interval, CI: 1.42-5.94);
greater number of pregnancies (adjusted
OR for >4 pregnancies: 13.78; 95% CI:
5.40-35.13); retention in care (adjusted
OR: 3.27; 95% CI: 2.14-4.98) and shar-
ing of HBV status with her partner
(adjusted OR: 2.81; 95% CI: 1.16-6.80).

HBsAg status of family members

Among the 651 family members
screened, 79 individuals (12.1%) tested
positive for HBsAg, including 55 of 436
partners (12.6%; median age: 33 years;
interquartile range, IQR: 29-38) and
24 of 215 children (11.2%; median age:
7 years; IQR: 4-12; Table 2). Of the 27
HBsAg-positive children, 15 children
had a father screened for HBsAg, and
three of these fathers (20.0%) also
tested positive for HBsAg. In 13 HBsAg-
positive children whose siblings were
also tested, six children (46.0%) had
another sibling positive for HBsAg, and
in one household the father and the two
children were carriers of HBsAg.

In multivariable analyses, having a
mother who was positive for HBeAg or
who had HBV DNA level =200 000 IU/
mL was significantly associated with a
child being HBsAg positive (adjusted
OR: 8.57; 95% CI: 2.49-29.48 and ad-
justed OR: 6.83; 95% CI: 1.61-29.00, re-
spectively; Table 5). A larger family size
was also associated with a higher risk
of childhood HBYV infection; children
with at least four siblings had a 5.4 times
higher risk of HBV infection (adjusted
95% CI: 1.40-20.77) than those with one
to two siblings. Children aged 8 years
or older had a higher prevalence of
positive HBsAg (16/70 children; 22.9%)
than those younger than 8 years (8/100
children; 8.0%), although this was not
significant in the multivariable analysis.

There was no association between
women’s HBeAg status and partners’
HBYV status. We also did not observe any
association between the HBV status of
the father and HBV infection in children
(Table 6).

Discussion

Nearly half of the partners in this study
agreed to have HBV screening, and the
disclosure of women’s HBV status to
her partner was important for success-
ful screening; the uptake of screening
was 46.4% and 21.9% in couples with
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and without disclosure, respectively.
This finding agrees with previous HIV
studies.'® The high rate of disclosure to
the partners in our study might be due
to the selective study population, since
our analysis only included women who
consented to be enrolled in the study
cohort."

In contrast to the partners, only a
small proportion of children born to
HBsAg-positive women were screened.
This outcome might be because HBsAg-
positive children tend to be asymptom-
atic and do not require any treatment.
The clinical benefit of monitoring HBV-
infected children, even in the absence of
antiviral therapy, should be explained
to their parents. In the multivariable
analysis we found that maternal reten-
tion in care, maternal higher education
level and the sharing of HBV status
between the parents were significantly
associated with higher screening uptake
in children. These findings suggest the
importance of better communication
between health-care workers and par-
ents to facilitate better understanding of
hepatitis B disease. Another important
aspect is the lack of subsidies to un-
dertake HBsAg screening tests. Many
people cannot afford the cost of testing
in sub-Saharan Africa.” Allocation of
the financial resources for facilitating
HBYV testing in household contacts of
HBV-infected women, particularly in
children, should be considered.

In highly endemic settings, HBV
transmission mostly occurred at birth
or during childhood, especially be-
fore the widespread implementation
of infant hepatitis B vaccination.” In
Burkina Faso, the prevalence of HBV
core antibodies, a marker of previous
exposure to HBV, has been reported
to be 89.1% (214/240 individuals) in
adults aged 18-60 years living in a rural
area.'” Whether the partners of people
with chronic HBV infection have higher
prevalence of HBV than the general pop-
ulation remains to be debated. It is also
controversial whether screening adults
for HBsAg is an effective way to identify
susceptible adults who would benefit
from catch-up hepatitis B vaccination.”
WHO recognizes that in settings where
the prevalence of HBsAg in the general
population exceeds 2%, focused testing
of high-risk populations alone will be
insufficient to identify HBV-infected
people. Testing of the general popula-
tion is recommended instead.” In our
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Table 4. Factors associated with uptake of screening by children of pregnant women with hepatitis B virus infection in Baskuy district,

Ouagadougou, Burkina Faso, 2014-2019

Variable Total no. of index women  No. (%) of women whose Crude OR (95% CI) Adjusted OR (95% CI)
(n=1000) children were screened

Woman'’s age, years

<22 235 14 (5.9) 1.00 NA

23-29 404 48(11.9) 2.12(1.14-3.94) NA

30-36 284 51(17.9) 3.51(1.89-6.50) NA

>37 77 22 (286) 6.17 (297-12.82) NA

Woman'’s level of education

No education 244 21(8.6) 1.00 1.00

Primary 188 26 (13.8) 1.63 (0.88-3.01) 1.83(0.94-3.51)

Secondary 401 65 (16.2) 2.13(1.26-3.57) 2.83 (1.61-4.95)

Higher 141 21(14.9) 1.86 (0.97-3.53) 291 (1.42-5.94)

Woman's occupation

Housewife or farmer 483 52(10.8) 1.00 NA

Saleswoman 120 16 (13.3) 1.24 (0.68-2.24) NA

Student 148 17 (11.5) 1.05 (0.58-1.88) NA

Civil servant 68 17 (25.0) 2.70(1.45-5.02) NA

Informal sector 180 33(18.3) 1.82(1.14-2.92) NA

No. of pregnancies

1 375 7(1.9) 1.00 1.00

2-4 563 102 (18.1) 10.11 (4.63-22.04) 12.32 (5.57-27.25)

>4 62 20(32.3) 10.49 (4.28-25.65) 13.78 (5.40-35.13)

Baby’s gestational age

First trimester 122 15(12.3) 1.00 NA

Second trimester 484 69 (14.2) 1.20 (0.66-2.18) NA

Third trimester 348 47 (13.5) 1.11 (0.59-2.07) NA

Marital status

Not married 40 1(25) 1.00 NA

Married 960 132 (13.7) 0.19(0.02-1.23) NA

Partner’s age, years

<22 13 1(7.7) 1.00 NA

23-29 208 21 (10.1) 1.35(0.16-10.9) NA

30-36 402 47 (11.7) 1.58 (0.20-12.5) NA

>37 237 66 (27.8) 2.78(0.35-21.6) NA

Partner’s level of education

No education 309 30(9.7) 1.00 NA

Primary 255 34 (13.3) 1.49 (0.88-2.49) NA

Secondary 357 59 (16.5) 1.85 (1.15-2.95) NA

Higher 76 12 (15.8) 1.75 (0.85-3.60) NA

Woman retained in care

Attended <5 visits 708 64 (9.0) 1.00 1.00

Attended > 5 visits 292 71(24.3) 344 (2.32-5.08) 3.27 (2.14-4.98)

Family able to cover expenses of tests

No 74 11(14.9) 1.00 NA

Yes 338 61(18.0) 1.26 (0.62-2.53) NA

Attended first post-test specialist consultation with partner

No 503 67 (13.3) 1.00 NA

Yes 497 68 (13.7) 1.05 (0.73-1.51) NA

Disclosed HBV-positive status to partner

No 114 6(5.3) 1.00 1.00

Yes 886 129 (14.6) 3.10(1.33-7.19) 2.81(1.16 —6.80)

Cl: confidence interval; HBV: hepatitis B virus; NA: not applicable; OR: odds ratio.
Note: We included the following variables in the multivariable analysis: woman’s occupation, partner’s level of education, marital status, baby’s gestational age,
partner’s age, woman'’s age, attended first post-test specialist consultation with partner, family able to cover expenses of tests. In some instances the values do not

add up to the sample size due to missing data.
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Table 5. Factors associated with hepatitis surface antigen positivity in the children
of pregnant women with hepatitis B virus infection in Baskuy district,

Ouagadougou, Burkina Faso, 2014-2019

Variable Total no. No. (%) of Crude OR Adjusted OR
of index children (95% C1) (95% C1)
children HBsAg
screened positive

Woman'’s age at index child’s birth

One unit (year) NA NA 0.86 (0.77-0.95) NA

increase in age

Index child’s age, years®

<8 100 8(8.0) 1.00 NA

>8 70 16 (22.9) 440 (1.47-13.15) NA

No. of siblings of index child®

1-2 95 17 (17.9) 1.00 1.00

3 23 2(87) 041 (0.12-1.49) 0.72 (0.17-3.06)

>4 8 5 (62.5) 2.95(1.00-870) 540 (1.40-20.77)

Birth order of index child

1 7 2 (28.6) 1.00 NA

2 44 5(11.4) 0.20 (0.04-0.97) NA

3 35 4(11.4) 0.16 (0.03-0.88) NA

>4 43 10(23.3) 0.26 (0.05-1.40) NA

Woman's HBeAg status

Negative 111 13(11.7) 1.00 1.00

Positive 16 11 (68.8) 1147 (442-29.82) 8.57 (249-29.48)

Woman'’s HBV DNA level, IU/mL

< 200000 97 14 (14.4) 1.00 1.00

> 200000 7 6(85.7) 14.04 (490-40.28) 6.83 (1.61-29.00)

Partner’s HBsAg status

Negative 87 14 (16.0) NA NA

Positive 14 5(35.7) 1.37(0.70-2.71) NA

Cl: confidence interval; HBeAg: hepatitis B e-antigen; HBsAg: hepatitis B surface antigen; HBV DNA: hepatitis
B virus deoxyribonucleic acid assay: IU: international unit; NA: not applicable; OR: odds ratio.
¢ Children 8 years or older were born in 1994-2006, before HBV vaccination was included in the expanded

programme of immunization in Burkina Faso (year 2006).

® Excluding the index child.

Notes: We included the following variables in the multivariable analysis: woman's HBeAg status, woman's
HBV DNA level, number of siblings, child's age, woman's age at index child's birth.

Table 6. Hepatitis B virus infection status of partners of pregnant women according to
woman'’s hepatitis B surface antigen carrier status and hepatitis B virus status

of children, Burkina Faso, 2014-2019

Variable Partner’s HBsAg status, no. (%) of men P
Negative Positive

Woman'’s HBeAg status

Negative 325 (88.6) 42 (11.4) 0.62

Positive 37 (86.0) 6(14.0)

Woman'’s HBV DNA level

< 200000 IU/mL 300 (88.0) 41(12.0) 1.00

>200000 IU/mL 34 (89.5) 4(10.5)

Child’s HBsAg status

Negative 128 (84.8) 23(15.2) 0.75

Positive 17 (81.0) 4(19.0)

HBeAg: hepatitis B e-antigen; HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus; HBV DNA: hepatitis B

virus deoxyribonucleic acid assay.
¢ Fisher exact test.
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study, we found a high prevalence of
HBsAg in partners of infected women
(12.6%). In the 2010-2011 demographic
and health survey in Burkina Faso, the
HBsAg prevalence in men was 10.5%
(723/6830 men; 95% CI: 9.6-11.4).7"*
Furthermore, in a study of 10576
couples, a higher HBV seroprevalence
was observed among individuals whose
partners were infected (11.7%; 95% CI:
8.4-15.1) compared with those whose
partners were not infected (8.1%; 95%
CI: 7.4-8.9),* suggesting that focused
testing might be a more efficient way to
find new cases than general population
testing.

We also observed a relatively high
HBsAg prevalence in children. This high
prevalence can be explained by the fact
that all these children have HBsAg-
positive mothers and that birth dose
hepatitis B vaccination was not provided
as part of the expanded programme of
immunization in Burkina Faso. The risk
of mother-to-child transmission from
HBV-infected mothers in the absence
of any vaccination is high: about 40%
from HBsAg-positive HBeAg-positive
mothers and 5% from HBsAg-positive
HBeAg-negative mothers in sub-Saha-
ran Africa.”>** Interestingly, we found a
lower risk of HBsAg positivity in chil-
dren younger than 8 years old who were
born after 2006, the year when infant
hepatitis B vaccination at 8, 12 and 16
weeks was introduced into the expanded
programme of immunization in Burkina
Faso. The rate of HBV infection in in-
fants in African countries where HBV
prophylaxis is based on vaccination
starting at 6-8 weeks without neonatal
immunoprophylaxis remains to be
explored.”* A 2018 study, carried out
in western Burkina Faso, showed that
the risk of HBV infection in children
remains substantial (9/265 children;
3.4%), despite a moderate vaccination
coverage of 82.6% (219/265 children)."
The majority of these infected children
had HBsAg-positive mothers, indicating
the persistence of HBV mother-to-child
transmission. Moreover, recent eco-
nomic modelling has shown that adding
monovalent HBV vaccine at birth would
be cost-effective in Burkina Faso.**
Gavi, the Vaccine Alliance, recently
published a strategic plan to support the
implementation of birth dose vaccina-
tion in the first 24 hours of life using
a monovalent vaccine in low-resource
countries.” While some West African
countries, such as Senegal in 2016 and
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Benin in 2020, successfully integrated
this birth dose vaccination into the ex-
panded programme of immunization, in
Burkina Faso the birth dose is scheduled
for the year 2022.

In Cote d’Ivoire researchers found
that in 154 infants without a birth dose
who only received hepatitis B vaccina-
tion starting at 6 weeks of life, the risk
of HBV mother-to-child transmission
was negligible (0/132 infants) if their
mothers were positive for HBsAg but
negative for HBeAg.”* However, that
study confirmed a substantial risk from
HBeAg-positive mothers with a trans-
mission rate of 59%. In our study, we
observed a sixfold higher rate of HBsAg
carriage in children born to HBeAg-
positive women than in children born to
HBeAg-negative women. It is well estab-
lished that HBeAg-positivity and HBV
DNA levels over 200 000 IU/mL during
pregnancy are the main risk factors for
HBV mother-to-child transmission.'
Furthermore, we found that in six out
of 13 HBV-infected children another
sibling also tested positive, suggesting
that HBV infection in children might
be clustered in the family of HBeAg-
positive women. Having a large number
of siblings was associated with a higher
risk of HBV infection in children. This
finding could be explained by a higher
risk of horizontal transmission between
children in larger households, as has

been reported in Gambia and Sen-
egal.”»* There is also a greater chance
of having an elder sibling born before
the introduction of hepatitis B vaccina-
tion into the expanded programme of
immunization, who is less likely to have
been protected by immunization. Fi-
nally, there could be a higher frequency
of maternal HBeAg carriage at the first
childbirth due to the younger age of the
women.*!

To identify a large number of HBV-
infected people who are not aware of
their infection in sub-Saharan Africa,
implementing mass HBV screening that
targets the general population is appeal-
ing, but would pose considerable logistic
and financial challenges. Moreover, a
limited awareness of hepatitis B infec-
tion in the population may represent
a barrier to the acceptance of an HBV
diagnosis, linkage to care and lifelong
treatment.’> Within the health-care
resources of low-income countries, the
antenatal consultation, generally ac-
cepted by the public, provides a unique
and realistic opportunity to identify
and link infected household contacts to
hepatitis care.’”” Although additional ef-
forts should be made to increase screen-
ing uptake among partners and children,
our study showed the feasibility of such
a strategy in Burkina Faso.

Our study has limitations. Study
participants were not representative of

Alice Nanelin Guingané et al.

the whole of Burkina Faso, limiting the
generalizability of the study findings to
other contexts. The cost of the HBV test-
ing was borne by households and not by
the project. While this limitation could
be a strength in estimating the uptake
of HBV screening in a real-life setting,
it is also a drawback to obtaining an
unbiased estimate of HBV prevalence
in the target population.

In conclusion, HBV testing in
family members of women identified
as carriers of HBsAg at antenatal care
may be a promising approach for HBV
diagnosis and linkage to care of exposed
children and partners. Our study con-
firmed how sharing HBV status within
couples is important for successful test-
ing of partners and children for HBV.
Children born before the introduction of
hepatitis B vaccination, and those born
to mothers with high viral load or viral
replication markers were at a greater risk
of HBV infection; these children should
be prioritized for HBV screening and
linkage to care. H
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Résumé

Dépistage de I'hépatite B chez les partenaires et enfants des femmes positives a I'antigéne de surface au Burkina Faso

Objectif Evaluer la mise en ceuvre d'une stratégie de dépistage chez
les partenaires et enfants de femmes enceintes porteuses du virus de
I'hépatite B (VHB) faisant I'objet de soins prénatals.

Méthodes Nous avons identifié des femmes enceintes positives a
I'antigéne de surface du VHB (Ag HBs) dans le cadre de consultations
prénatales a Ouagadougou, au Burkina Faso. Parallelement aux conseils
prodigués apres le test, les femmes ont été incitées a informer leur
partenaire de leur statut sérologique et a I'encourager, ainsi que leurs
enfants, a se soumettre a un dépistage du Ag HBs. Nous avons employé
un modele de régression logistique multivariée pour examiner les
facteurs associés a la participation au dépistage et a la positivité au Ag
HBs parmi les membres d'une méme famille.

Résultats Pour 1000 femmes positives au Ag HBs, 436 partenaires sur
1000 et 215 enfants sur 1281 ont été dépistés. Le Ag HBs a été détecté
chez 55 partenaires (12,6%) et 24 enfants (11,2%). Apres ajustement en
fonction des variables confusionnelles, la participation au dépistage s'est

révélée plus élevée chez les partenaires mariés, ceux ayant assisté a la
premiere consultation post-test de la femme et ceux a qui la femme
avait dévoilé son statut sérologique. Chez les enfants, la positivité au Ag
HBs était liée a une naissance avant I'instauration de la vaccination des
nourrissons contre I'hépatite B au Burkina Faso (non significative dans
I'analyse multivariée), au fait d'avoir une mere positive a I'antigéne e
du VHB (OR ajusté: 8,57; IC de 95%: 2,49-29,48) ou au fait d'avoir une
mere dont le taux d’ADN du VHB > 200 000 IU/mL (OR: 6,83;C de 95%:
1,61-29,00).

Conclusion Dans les pays a revenu faible, la consultation prénatale
offre une occasion peu colteuse d'identifier les contacts infectés par le
VHB au sein des foyers et de favoriser leur suivi médical. Les enfants nés
avant l'instauration de la vaccination des nourrissons contre I'hépatite
B ainsi que ceux dont la mere présentait une plus forte charge virale
ou infectiosité doivent étre prioritaires en matiere de dépistage et de
prise en charge.

Peslome

CKpI/IHI/IHI' Ha renaTuT B gna napTHepoB U AeTel XeHLUVH, NOJIOKUTENbHbIX N0 HaNNUNI0 NOBEPXHOCTHOIO

aHTureHa, bypkuna-®aco

Lenb OueHnTb oCylwecTBieHne CcTpaTernm CKPUHMHIa anAa
NapTHEPOB 1 [leTeil GepeMeHHbIX XeHLUWH, MONOXMUTENbHbIX
no supycy renatuta B (HBV), koTopble nocewaloT yupexaeHun
[IOPOAOBOV MOMOLLN.

Metopabl ABTOPbI BbIABNANN BEPEMEHHBIX KEHLLVH, MONOXMTENbHbIX
MO NOBEPXHOCTHOMY aHTUreHy HBV (HBSAQ), B )eHCKOW KOHCYnbTaLmm
. Yaragyry, bypkrHa-®aco. Ha KoHCynbTaumm nocne TeCTMpoBaHumaA
XeHLUMHaM Bblno pekoMeHoBaHO coobLMTh 0 cBoem HBV-cTaTyce
napTHePY 1 NPUBECTM NapTHePa W AeTeN Ha CKPUHWHE MO renaTuty B.
Vlcnonb3oBanacb MHOronepemeHHasa NorncTuyeckan perpeccus
ANA 13ydeHra GakTopOB, aCCOLMMPYEMbIX C TeM, KaK UneHbl cembi
ObINN OXBaUeHbl CKPUHMHIOM M HaCKOMbKO YacTo BbIABAANACH
NONOXUTENBHOCTL MO HBSAG.

Pesynbratbl [Ina 1000 nonoxutenbHbix No HBSAg KeHWmH
CKPUHMHI npownu 436/1000 napTHepoB 1 215/1281 pebeHok.
HBsAg obHapyxunu y 55 napTHepoB (12,6%) 1y 24 netein (11,2%).
Mocne BHeCceHMA NOMpaBKkn Ha GaKTOPbI, 3aTPYAHAIOLWME OLEHKY
NPUYNHHO-CNEACTBEHHOW CBA3M, OKa3anoCh, YTO OXBAT CKPUHUHIOM
Obif1 BbILIE Y KEHATBIX MYXUMH, KOTOpble MPULLK C Cynpyramu
Ha MepBYI0 KOHCYNbTaUMio NOCAe TeCTUPOBAHWA 1 KOTOPLIM

XKEHbBI pacckasanu o CBOeM MOMOXKWTENbHOM CTaTyce. Y aeteit
nonoxuTenbHasa peakumns B TecTe Ha HBSAg 6bina cBAsaHa C
bakTOM poXKAaeHWA A0 Hauvana KaMnaHWM BaKUMHWPOBaAHMUA
MnafeHues oT renatnta B B bypkuHa-Qaco (He3Haurmo ana
MHOrOnepemMeHHOro aHan13a), C NONOKUTENLHOCTLIO MaTepy Mo
e-aHTureHy HBV (ckoppektrposaHHoe OLL: 8,57; 95%-in ON: 2,49—
29,48) nnu € BUPYCHOW Harpy3kow y MaTepu no HBV > 200 000 ME/
mn (OLL: 6,83; 95%-1 [1: 1,61-29,00).

BbiBOA B CTpaHax C HU3KMM YPOBHEM [IOXOMa eHCKas AOPOA0Bas
KOHCYbTaLMs MO3BOMAET SKOHOMUYHbIM OOPA30M BbIABUTL ObITOBbIE
KOHTaKTbl MHGULMPOBaHHBIX HBV nunu 1 aTb UM BO3MOXHOCTb
nonyyeHnsa MeanunHCKon nomowu. [letn, pogmemneca fo
Hauyana KamnaHuy BaKLUMHUPOBAHUA MAadeHLEeB OT rematuTa B,
1 Te, y KOro maTepu UMenn bonee BbICOKYIO BUPYCHYIO HarpysKy,
JOMKHbBI MPOXOANTb TeCTMPOBaHME 1 NPUCTYNaTb K NeYeHuio B
nepBoOYepeiHOM MopsAaKe.

Bull World Health Organ 2022;100:256-267 | doi: http://dx.doi.org/10.2471/BLT.21.287015 265



Research
Family screening for HBV infection, Burkina Faso

Alice Nanelin Guingané et al.

Resumen

Deteccion de la hepatitis B en parejas e hijos de mujeres positivas al antigeno de superficie en Burkina Faso

Objetivo Evaluar la aplicacion de una estrategia de cribado para
las parejas y los hijos de las mujeres embarazadas con el virus de la
hepatitis B (VHB) que acuden a la asistencia prenatal.

Métodos Se identificaron mujeres embarazadas positivas al antigeno
de superficie del VHB (HBsAg) en la consulta prenatal en Ouagadougou,
Burkina Faso. En el asesoramiento posterior ala prueba, se recomendd a
las mujeres que revelaran su estado respecto al VHB a sus parejas y que
los invitaran junto con sus hijos a someterse a la prueba de deteccion
del HBsAg. Se utilizd una regresién logistica multivariable para explorar
los factores asociados con la aceptacion del cribado y la positividad en
las pruebas del HBsAg entre los miembros de la familia.

Resultados De 1000 mujeres positivas para el HBsAg, se analizaron
436/1000 parejas'y 215/1281 hijos. Se detectd el HBsAg en 55 (12,6 %)
parejasy 24 (11,2 %) hijos. Luego de ajustar por variables de confusién,
la aceptacion del cribado fue mayor en las parejas que estaban casadas,

quienes asistieron a la primera consulta de la mujer posterior a la prueba
y a quienes la mujer habia revelado su estado de VHB. En los nifios, la
positividad del HBsAg se asocié con el hecho de haber nacido antes del
inicio de la vacunacién infantil contra la hepatitis B en Burkina Faso (no
fue significativo en el andlisis multivariable), tener una madre positiva al
antigeno e del VHB (OR ajustado: 8,57; IC del 95 %: 2,49-29,48) o tener
una madre con una concentracién de ADN del VHB >200 000 Ul/ml
(OR: 6,83; 1C del 95 %: 1,61-29,00).

Conclusion En los paises de ingresos bajos, la consulta prenatal ofrece
una oportunidad rentable para identificar a los contactos familiares
infectados por el VHBy vincularlos a la atencién. Los nifios nacidos antes
del inicio de la vacunacion infantil contra la hepatitis B y cuyas madres
tienen una carga viral o infectividad mas elevada deberfan ser objeto
prioritario de pruebas de detecciony vinculacién a la atencion sanitaria.
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